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3.0 GHG EMISSIONS 
A summary of the GHG emissions for the Project are presented in this section for each emission unit. 
Emissions calculations are detailed in Appendix B. A summary of the annual potential GHG emissions 
for the Project is shown below in Table 3-1. To be conservative, the GHG emission rate shown for the 
CTs in Table 3-1 represents emissions for the higher of the two turbine models currently under 
consideration. 

Table 3-1 
Indeck – Wharton Potential GHG Emissions 

Source 

Annual Potential GHG Emissions (tons) 

CO2 CH4 N2O SF6 CO2e** 

Combustion Turbines (higher of the 
2 models)* 1,074,496 19.9 2.0 - 1,075,530 

EDG 242.6 <0.01 <0.01 - 243.4 

FP 30.7 <0.01 <0.01 - 30.8 

Gas Pipeline Heater 624.23 0.01 <0.01 - 624.8 

Gas Piping 0.02 2.91 - - 61.1 

Circuit Breaker Dielectric Insulator - - - 0.02 365.8 

TOTAL 1,075,394 22.8 2.0 0.02 1,076,856 

* Includes startup/shutdown emissions. 
** CO2e or “carbon dioxide equivalent” is the sum of CO2, CH4, N2O, and SF6 in equivalent CO2 using Global Warming Potentials as 
described below. 

GHG emissions are presented in CO2 equivalent or “CO2e” since the different GHG constituents have 
different heat trapping capabilities. Factors used to calculate CO2e are called Global Warming Potentials 
(GWP) and were taken from Table A-1 of 40 CFR 98, Subpart A. GWPs are shown in Table 3-2 below. 

Table 3-2 
 GWP of CO2e Constituents 

GHG GWP 

CO2 1 

CH4 21 

N2O 310 

SF6 23,900 
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The equation to calculate CO2e is therefore;  

CO2e = (CO2 tpy X CO2 GWP) + (CH4 tpy X CH4 GWP) + (N2O tpy X N2O GWP) + (SF6 tpy X SF6 
GWP) 

3.1 Combustion Turbines 
The facility will consist of three natural gas-fired simple cycle CTs; either the GE Frame 7FA model or 
the Siemens SGT6 5000F model. The GE and Siemens turbines have slightly different heat input 
capacities and heat rates. Indeck is proposing to operate the turbines a maximum of 2,500 hours per year 
plus 300 startups.   

Regardless of the turbine model, natural gas combustion will generate CO2, CH4, and N2O emissions. 
Table 3-3 shows emissions rates, maximum short-term emissions, and annual potential to emit from the 
turbines. Emissions are further detailed in calculations presented in Appendix B. Annual potential to emit 
for the turbines is based on natural gas combustion at maximum load for 2,500 hrs/yr per turbine and 300 
startups/shutdowns, per year. The proposed emission limits are based on 40 CFR Part 75 (CO2) and Part 
98 (CH4 and N2O) default emission factors.  

In addition to normal operations, SUSD will generate small amounts of the GHG emissions CO2, CH4, 
and N2O emissions during each event. To estimate annual GHG emissions, maximum load for all 2,500 
hrs/yr were assumed plus 900 startups (300 per turbine). Shutdown emissions are minimal and assumed to 
be included in the startup calculation. 

 

Table 3-3 
GE Combustion Turbines – Proposed GHG Emissions 

Pollutant 

Proposed 
Emission Rate 

(lb/mmBtu) 
Basis for 

Emission Rate 

Turbine Maximum 
Hourly Emissions 
(lbs/hr per turbine 
based on maximum 
hourly heat input) 

Annual Potential to 
Emit 

(tpy for all three 
turbines based on a 

projected annual 
capacity of 2500 hrs/yr 

per turbine)b 

CO2 118.9 40 CFR 75, Appendix G 263,482 962,109 

CH4 0.0022 40 CFR Part 98, Table C-2 4.88 17.5 

N2O 0.00022 40 CFR Part 98, Table C-2 0.49 1.8 

CO2e 119.01a - 263,736 963,035 

a sum of CO2, CH4, and N2O. CH4 assumed to have 21 and N2O assumed to have 310 times the heat trapping capabitliy of CO2. 
b Based on maximum heat input at 100% load, 70oF, and includes 300 startups/shutdowns per year for each turbine. 
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Table 3-4 
Siemens Combustion Turbines – Proposed GHG Emissions 

Pollutant 

Proposed Emission 
Rate 

(lb/mmBtu) 
Basis for 

Emission Rate 

Turbine Maximum 
Hourly Emissions 
(lbs/hr per turbine 
based on maximum 
hourly heat input) 

Annual Potential to 
Emit 

(tpy for all three 
turbines based on a 

projected annual 
capacity of 2500 hrs/yr 

per turbine) b 

CO2 118.9 40 CFR 75, Appendix G 280,247 1,074,496 

CH4 0.0022 40 CFR Part 98, Table C-2 5.19 19.9 

N2O 0.00022 40 CFR Part 98, Table C-2 0.52 2.0 

CO2e 119.01a - 280,517 1,075,530 

a sum of CO2, CH4, and N2O. CH4 assumed to have 21 and N2O assumed to have 310 times the heat trapping capabitliy of CO2. 
b Based on 100% load, 70oF, and includes 300 startups/shutdowns per year for each turbine. 

 

3.2 Emergency Diesel Generator & Diesel Fire Pump 
Combustion of diesel fuel in the EDG and FP generates CO2, CH4, and N2O emissions. Table 3-5 shows 
maximum short-term emissions and annual potential to emit from the EDG and FP. Annual potential to 
emit for the EDG and FP are based on diesel fuel combustion and 500 hrs/yr operation for the EDG and 
300 hrs/yr for the FP. The proposed emission limits for the EDG and FP are based on AP-42 emission 
factors. Emissions calculations are also detailed in Appendix B. 

Table 3-5 
EDG Proposed GHG Emissions 

Pollutant 

Proposed Emission 
Rate 

(lb/mmBtu) 
Basis for 

Emission Rate 

EDG Maximum 
Hourly Emissions 

(lbs/hr) 

Annual Potential to 
Emit 

(tpy based on 500 
hrs/yr) 

CO2 162.3 40 CFR 75, Appendix G 970.2 242.6 

CH4 0.0066 40 CFR Part 98, Table C-2 0.04 <0.01 

N2O 0.0013 40 CFR Part 98, Table C-2 0.01 <0.01 

CO2e 162.84 - 973.5 243.4 
a sum of CO2 and CH4. CH4 assumed to have 21 times the heat trapping capabitliy of CO2. 
NOTE 1 - EDG is rated at 5.98 mmBtu/hr 
NOTE 2 – assumes a CH4 GWP of 21 and GWP of 310 for N2O.
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Table 3-6 
FP Proposed GHG Emissions 

Pollutant 

Proposed Emission 
Rate 

(lb/mmBtu) 
Basis for 

Emission Rate 

FP Maximum 
Hourly Emissions 

(lbs/hr) 

Annual Potential to 
Emit 

(tpy based on 300 
hrs/yr) 

CO2 162.3 40 CFR 75, Appendix G 204.50 30.7 

CH4 0.0066 40 CFR Part 98, Table C-2 0.01 0.03 

N2O 0.0013 40 CFR Part 98, Table C-2 0.00 0.1 

CO2e 162.84 - 205.18a 30.8 
a sum of CO2 and CH4. CH4 assumed to have 21 times the heat trapping capabitliy of CO2. 
NOTE 1 - FP is rated at 175 hp and consumes 9 gallons of diesel/hr at max load. 
NOTE 2 – assumes a CH4 GWP of 21 and GWP of 310 for N2O.
 

3.3 Natural Gas Pipeline Heater 
The natural gas pipeline heater will combust small amounts of natural gas in order to heat the pipeline gas 
prior to the gas going to the combustion turbines. Natural gas combustion will generate CO2, CH4, and 
N2O emissions. Annual emissions calculations assume 3,500 hours of operation per year to include 
normal operation of the turbines plus startups. The proposed emission limits for the pipeline heater are 
based on AP-42 emission factors and are shown below in Table 3-7. 

Table 3-7 
Pipeline Heater Proposed GHG Emissions 

Pollutant 

Proposed 
Emission Rate 

(lb/MMBtu) 
Basis for 

Emission Rate 

Gas Pipeline Heater 
Maximum Hourly 

Emissions 
(lbs/hr) 

Annual Potential to 
Emit 

(tpy based on 3500 
hrs/yr) 

CO2 118.9 40 CFR 75, Appendix G 356.70 624.23 

CH4 0.0022 40 CFR Part 98, Table C-2 0.01 0.01 

N2O 0.00022 40 CFR Part 98, Table C-2 0.00 0.00 

CO2e 119.01a - 357.04a 624.83 
a sum of CO2, CH4, and N2O. CH4 assumed to have 21 and N2O assumed to have 310 times the heat trapping capabitliy of CO2. 
NOTE 1 – Pipeline Heater is rated at 3 mmBtu/hr 
NOTE 2 – assumed gas heat content of 1,020 Btu/cf 
NOTE 2 – assumes a CH4 GWP of 21 and GWP of 310 for N2O.
 

3.4 Natural Gas Piping 
Fugitive natural gas emissions will be emitted from the pipeline valves and flanges. Natural gas is 
primarily methane which is a GHG. Fugitive natural gas emission factors were obtained from Oil and Gas 
Production Operations from Addendum to RG-360, Emission Factors for Equipment Leak Fugitive 
Components, TCEQ, January 2008, Average Emission Factors – Petroleum Industry (Table 4). Fugitive 
emission factors and emission calculations are shown in Table 3-8 below. 
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Table 3-8 
Fugitive Pipeline CH4 Emissions 

Component 
No. of 

Components 
Emission Factor 
(lb/hr-component) 

Gas Pipeline 
Fugitive 

Annual CH4 
Emissions 

(tpy) 

Gas Pipeline 
Fugitive 

Annual CO2 
Emissions 

(tpy) 

Annual 
Potential CO2e 

Emissions 
(tpy) 

Valves 103 0.00992 1.72 0.01 36.05 

Flanges 309 0.00086 0.45 0.002 9.37 

Pressure Relief Valves 10 0.0194 0.33 0.002 6.84 

Connectors 570 0.00044 0.42 0.002 8.85 

TOTAL   2.91 0.02 61.11 

NOTE – emissions assume the gas to be 95.97% CH4 and 0.53% CO2, and CO2e estimate assumes a GWP of 21 for the CH4 
emissions. Based on 3,500 hrs/yr (normal ops plus startups). 

 

3.5 Circuit Breaker Dielectric Insulator 
The Project will have a maximum, worst case scenario of 14 circuit breakers on site which will contain 
the GHG sulfur hexafluoride (SF6). SF6 is an excellent electrical insulator used for arc quenching and 
current interruption in high-voltage electrical equipment. During operation of the facility, a very small 
leak rate of SF6 is expected. An estimated 0.5% SF6 leak rate per year is assumed for the circuit breaker 
equipment. This value is from “SF6 Leak Rates from High Voltage Circuit Breakers – U.S. EPA 
Investigates Potential Greenhouse Gas Emissions Source” by J. Blackman, Program Manager, U.S. 
Environmental Protection Agency, and M. Averyt and Z. Taylor, from ICF Consulting. 

Table 3-9 
Fugitive Circuit Breaker CO2e Emissions 

Circuit Breaker Description 

Amount of 
SF6 at Full 

Charge 
(lbs) 

Number of 
Breakers 

Leak Rate  
(%) 

Annual SF6 
Potential to 

Emit 
(tpy) 

Annual CO2e 
Potential to 

Emit 
(tpy) 

Generator Circuit Breaker 24.2 3 0.5 0.0002 4.34 

HV Power Circuit Breaker 550 11 0.5 0.015 361.49 

a assumes an SF6 GWP of 23,900. 
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3.6 Proposed GHG Monitoring 
a. Indeck proposes to determine the hourly CO2 emission rate and CO2 mass emissions for the CT using 

an O2 monitor according to appendix F to 40 CFR Subpart 75. In accordance to 40 CFR Subpart 
75.20(c)(4), Indeck will determine hourly CO2 concentration and mass emissions with an exhaust 
flow monitoring system; a continuous O2 concentration monitor; fuel F and Fc factors; and, where O2 

concentration is measured on a dry basis, either, a continuous moisture monitoring system, as 
specified in §75.11(b)(2), or a fuel-specific default moisture percentage (if applicable), as defined in 
§75.11(b)(1); and by using the methods and procedures specified in appendix F to 40 CFR Subpart 
75. 

b. Indeck proposes to install, calibrate, and operate a fuel flow meter and perform periodic scheduled 
gross calorific value (GCV) fuel sampling for the CT and will meet the applicable requirements, 
including certification testing, of 40 CFR Part 75, Appendix D and 40 CFR Part 60 to be used in 
conjunction with the Fc factor based on the procedures to calculate the CO2 emission rate in 40 CFR 
Part 75, Appendix F. 

c. O2 analyzers will continuously monitor and record O2 in the CT exhaust gas. The analyzer will reduce 
the O2 readings to an averaging period of 6 minutes or less and record it at that frequency. 

d. The O2 analyzers will be quality-assured at least quarterly using cylinder gas audits (CGAs) in 
accordance with 40 CFR Part 60, Appendix F, Procedure 1, §5.1.2, with the following exception: a 
relative accuracy test audit is not required once every four quarters (i.e., two successive semiannual 
CGAs may be conducted). 

e. Indeck will implement a periodic schedule for GCV fuel sampling. All certification tests will be 
completed on or before the earlier of 90 unit operating days or 180 calendar days after the date the 
unit commences commercial operation (as defined in 40 CFR Part 75, Appendix D and G). 

 




















































































